NEDD9 crucially regulates TGF-β-triggered epithelial-mesenchymal transition and cell invasion in prostate cancer cells: involvement in cancer progressiveness.
NEDD9 is one of the Crk-associated substrate (Cas) family proteins that mediate downstream signaling processes including cytoskeletal organization, cell-cycle and tumorigenesis. While NEDD9 plays a crucial role in epithelial-mesenchymal transition (EMT), the functional mechanism underlying NEDD9-mediated EMT in prostate cancer (PCa) remains uncertain. The expression levels of NEDD9 and its downstream molecules in PC-3, LNCaP, and VCaP cells exposed to transforming growth factor-β (TGF-β) were determined by western blotting. The invasion of these cells with ectopic overexpression of NEDD9 or silencing of NEDD9 expression was measured by transwell invasion assay. Human tissue samples comprising 45 PCa specimens and ten specimens of normal prostatic tissue were used for immunohistochemical (IHC) analysis of NEDD9 expression. Both NEDD9 and its downstream signaling molecules associated with EMT were strongly induced by TGF-β in PCa cells. PC-3 cells with stable overexpression of NEDD9 had a mesenchymal phenotype and significantly enhanced cell invasion, despite their decreased cell proliferation. Knockdown of endogenous NEDD9 expression completely diminished TGF-β-triggered tumor invasion in several PCa cell lines. The IHC data revealed a significant positive correlation between the NEDD9 staining score and tumor aggressiveness (e.g., Gleason grade, serum PSA level). The NEDD9 staining score in primary PCa with bone metastasis was significantly higher than that in PCa without metastasis. NEDD9 may be a key mediator involved in TGF-β-mediated EMT and cell motility in PCa cells and a novel target in the treatment of metastatic PCa and prevention of spread of localized PCa cells to other organs.